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African Americans in STEM
▪ African people have been some of the most
prominent innovators and inventors when it
comes to science, technology, engineering, and
mathematics (STEM) fields that have impacted
and changed the world around us (Finch, 1998;
Walker, 2013).

Background
▪

→ HBCUs as the catalyst
According to the U.S. Department of
Education (2016), there will still be a need for
one million more STEM professionals by 2022
(U.S. Department of Education, 2016).

Purpose of
the Study

There is limited research that explores how
mentoring influences African American students’
academic success in STEM at HBCUs despite HBCUs
being the leading producer of African American
STEM majors and professionals.

▪ RQ1. What are the contextual factors of mentoring
relationships in STEM at HBCUs that contribute to student
success?

▪ RQ2. How does the quality of mentoring in STEM at HBCUs
influence student success?

Research
Questions

▪ RQ3. How does the quality of mentoring have an impact on
student motivation within STEM disciplines at HBCUs?

▪ RQ4. What are the cultural factors of a research-oriented
institution that students find to be helpful in their mentoring?

▪ RQ5.How important are other external factors in the academic
success of STEM students at HBCUs?

▪ RQ6. Is there a significant relationship between race and the
quality of the mentoring ?

Critical Race Theory (CRT):
There are six main principles built within critical race theory:
(1) racism is the norm and there is a system in play that prioritizes anything white over
color, which allows those of the white race to hold power over other groups,.
(2) white people hold the majority of citizenship within the United States, therefore, there
is little incentive for a large portion of the population to eliminate racism and the

Critical Race
Theory (CRT)

privilege associated with it.
(3) race and racism were socially constructed.
(4) different groups are racialized across history depending on the agenda of the
dominant group.
(5) no one has just a single identity, everyone possess multiple identities that intersect
with each other.
(6) people of color are inclined to use their voices to speak about the history of race and
racism and how it has marginalized and oppressed their people
*(Cain & Smith 2020; Delgado & Stefancic, 2017).

Phenomenological Variant Ecological Systems Theory
(PVEST):

There are 5 main components of PVEST:

(1) net vulnerability level
Phenomenological Variant
Ecological Systems Theory
(PVEST):

(2) stress engagement
(3) reactive coping methods
(4) emergent identities
(5) life stage outcomes
*(Spencer, et al., 1997).

Phenomenological Variant
Ecological Systems Theory
(PVEST):

▪ The study used a qualitative case study design to examine
the contextual factors that make up mentoring
relationships in STEM that contribute to student
persistence at an HBCU.

Research
Design

▪ This approach best suits the study as it provides
qualitative data through a phenomenological focus group
approach .

▪ STEM students will help identify the contextual factors in
the mentoring relationship that contribute to their success
within their degree programs.

▪ The research study took place at a small, private,

Description of the
Setting

urban, Research I university in a major city in the
Southeastern United States.

▪ The university is a mid-major university with a

Carnegie-Mellon classification of HIGH research
activity. The university has just under 4,000
undergraduate and graduate students.

Participant
Demographics

Participant

Gender

Classification

Major

Student 1

Female

Senior

Biology- Pre-Med
(*Dual Enrolled at
Boston University)

Student 2

Female

Senior

Computer Science

Student 3

Female

Junior

Computer Science

Student 4

Female

Senior

Dual-Degree
Engineering
(*Dual Enrolled at
Auburn University)

Student 5

Male

Senior

Physics

Data Analysis:
Qualitative

➔The responses from students within the focus group
were open coded through inductive analysis to
further pinpoint the contextual factors that make-up
mentoring relationships in STEM at HBCUs and the
impact this has on student persistence.
➔Open coding is a process of generating categories
of information after several reviews reveal
similarities or descriptive ideas in the data
(Creswell, 2013).
➔Following open coding, the researcher identified
commonalities in the participants experiences to
generate themes.

RQ1: What are the contextual factors of mentoring relationships
in STEM at an HBCU that contribute to student academic
success?

THEME 1:

Contextual
Factors

“It's kind of like having a cheat code to like life, kind of help you navigate
through undergrad and grad school."
RQ5: What is the relationship between external factors and the
academic success of STEM students at HBCUs?
“My biggest goal in life is to not be like my parents”
“I just want better for myself, and nobody can give that to me but me”.

RQ6: What is the relationship between race and the quality
of mentoring relationships in STEM at an HBCU?
“I think that the race really set the standard because like that’s who I’m able to relate to.
Like what can a white man tell me about me? What can a white woman tell me about me?
Like girl, you don’t know me, you don’t know my struggle and even if you think you know
my struggle you still don’t know my struggle.”

THEME 2:

Mentoring
Structure

RQ2: How does the quality of mentoring in STEM at
HBCUs influence student success?

“Emotional support, I definitely can say that my mentor is like a confidant. If I had a
walking diary it would probably be them. It’s just some of those things you might not
be comfortable sharing with your family members, you can use them for that.”

“I would say they’re more like an older cousin or like an older brother in a way, not
necessarily needing help professionally as much as I would personally.

THEME 3:

Persistence

RQ3: How does the quality of mentoring have an impact on
student motivation within STEM disciplines at HBCUs?

“She inspires us, as well as she can help give insight on what it’s like being a
woman in STEM”

“I gained the confidence to be able to walk away from these tech companies
with a position”

“I didn’t want to go to grad school but then they kind of convinced me that it is
free so I might as well go”

THEME 4:

STEM
Exposure

RQ4: What are the cultural factors of a research-oriented
institution that students find to be helpful in their mentoring?

I’m definitely glad my school does an amazing job at providing us with internships
and connecting us to all types of companies and things of that nature”

“I think the foundation, the push the department gave me really helped me”

“The experience my HBCU has given me will take me places, I can say that
wholeheartedly”

Discussion and
Conclusion

RQ1

What are the contextual
factors of mentoring
relationships in STEM an
HBCU that contribute to
student academic
success measured as
GPA?

● Contextual Factors
● Net Vulnerability
● Protective Factors → Emergent Identities

RQ2

How does the quality of
mentoring in STEM at an
HBCU influence student
success measured as
GPA?

➔ Toldson (2019) states that “STEM disciplines are not
difficult by nature; they are difficult by design”
which means that students are looking for
mentorship and guidance as they navigate rigorous
STEM courses while balancing the other contextual
factors of their academic experience.
● Mitigating Risk Factors
○ Mentor → Protective Factor/Support
● Race → Contextual Factor

RQ3

How does the quality of
mentoring have an
impact on student
motivation within STEM
disciplines at an HBCU?

● Formal vs. Informal Mentoring
● Mitigating Risk Factors
○ Mentor → Protective
Factor/Support
● Student Motivation → Emergent Identity →
Persistence

RQ4

What are the cultural factors
of a research-oriented
HBCU institution that
students find to be helpful
in their mentoring?

➔ “Hearing you know, at PWIs you have to search just a
little bit harder for their opportunities, whereas here,
you know, companies are attracted to us because
we’re, you know, a HBCU”.

● Net Stress → Challenges or Supports
○ Protective Factor
■ School Environment vs. Home
Environment

RQ5

What is the relationship
between external factors
in the academic success
of STEM students at
HBCUs?

➔ Student 4 responded “I am not saying I am what keeps
me going, but I am what keeps me going”

➔ “I feel like I still would have been successful but
maybe not as quickly without their guidance”

● Reactive Coping
○ Adaptive vs. Maladaptive

RQ6

What is the relationship
between race and the
quality of mentoring?

➔ “So like now that I got to Auburn, I’m uncomfortable,
so the fact that she can relate to me because she went
to UGA is big for me”.

● Emergent Identities (PVEST)
○ Multiple Identities (CRT)
○ Net Stress
■ Risk vs. Protective Factors
■ Mentor → Adaptive Coping
Mechanisms

STEM Mentors
▪
▪

Quality of the mentoring relationship matters when
helping African American STEM students.
The contextual factors of the student should be
considered within the mentoring relationship.

Implications
STEM Programs
▪
▪

Institutions need to create a culture where students
feel supported.
Exposing students to opportunities that will support
their persistence (Internships, summer research
experiences, etc…).

Conclusions

The findings of the study employ the components of
Critical Race Theory and the Phenomenological Variant
Ecological System Theory to identify and understand
the contextual factors the student is experiencing within
the mentoring relationship.
The results within this study indicated a significant
relationship between the quality of mentoring and
student motivation, therefore, this research should be
expanded to other HBCUs to truly investigate this
relationship further.
Nonetheless, HBCUs cannot continue to lead the STEM
charge alone, it has now become the responsibility of
PWIs and other institutions to understand what is
working and adapt these best practices to meet the
needs of their African American STEM students.

Questions?
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